Background: studies have shown strong associations between disability, social support and depressive symptoms in older people; but socio-economic effects are less clear and little is known about the role of health locus of control. Objective: to examine the roles of physical health, disability, social support, socio-economic factors and health locus of control as predictors of depressive symptoms in older people. Method: a postal survey of patients aged ≥ 65 years from two London practices. Outcome measure was a score of > 5 on the 15-item Geriatric Depression Scale. Associations with other factors were examined using logistic regression and expressed as odds ratios. Results: 70.4% (1602/2276) responded and provided Geriatric Depression Score 15 data, with 23.8% (381/1602) scoring > 5. After adjusting for age, sex and practice, high depression scores were associated with: (i) physical health and disability [e.g. severe versus no disability odds ratio 26.9 (15.7-46.2)]; (ii) social support [e.g. dissatisfaction with support odds ratio 4.2 (3.2-5.6)]; (iii) socio-economic [e.g. no occupational pension odds ratio 1.9 (1.5-2.4)]; (iv) health locus of control [e.g. internality 0.6 (0.6-0.7)]. After adjusting for disability, associations with general measures of physical health were reduced but still signiWcant, while associations with social support, socio-economic factors, and health locus of control were unaffected. All four groups of factors were included in a Wnal model for predicting depressive symptoms. Conclusions: disability, physical health, social support, socio-economic factors, and health locus of control were all independent depression score predictors in this study. This has implications for measures to reduce depressive symptoms in older people.
Background
Cross-sectional studies have shown strong associations between disability and depressive illness [1, 2] or depressive symptoms [3] in older people. Longitudinal work has suggested that disablement is the chief cause of onset of depression [4, 5] . Lack of social support in older people is another well-recognised predictor of depression [6] with presence of a conWdante offering protection [6] [7] [8] , although not necessarily in subjects over 75 years [9] . Prince et al. [10] found a strong relationship between both social support deWcits and loneliness and depression, and showed that low levels of social support were more important than disablement in maintenance of depression [4] . Oxman et al. [8] showed that social support measures remained independent predictors of depression after controlling for disability.
The association between socio-economic factors and depression in older people is less clear. Studies have shown a strong relationship between high depression scores and low income [3, [11] [12] [13] or deprivation [14] , with suggestions that social support may act as a buffer [13] . However, none controlled for the effect of physical illness or disability. West et al. [15] found that the association between depressive symptoms and income was lost after disability and social support were included in their model. Prince et al. [10] found no association between depression and social class, and only a modest association with income, which disappeared after adjusting for social support deWcits [10] or handicap [1] . However, handicap included a measure of economic self-sufWciency within it.
A few studies have examined the role of locus of control in depression in older people. Having a high internal locus of control appears to provide protection against stressful life events [16] or Wnancial strain [17, 18] leading to depression. These studies employed general measures of control, however, health speciWc measures may be more important [19] ; particularly as health related beliefs become more external with age, whereas beliefs about other goals may not change [20] . Internal health locus of control has been positively correlated with self-report measures of optimism [21] , positive affect [22] , high selfefWcacy and good health behaviours [23] , but no studies examining health locus of control and depression in older people could be found.
Our study objective was to examine the roles of physical health, disability, social support, socio-economic factors, and health locus of control, as predictors of depressive symptoms in a community sample of older people.
Methods

Setting
Two group practices: practice 1 was an inner city practice with a list of 10,500, covering both deprived and afXuent neighbourhoods; and practice 2 was a suburban practice with a list of 9,500, covering more homogenous middle income neighbourhoods.
Subjects
Registered patients aged 65 years and over (n = 2843). General practitioners and nurses identiWed subjects with terminal illness or dementia (excluded from this study). They also identiWed subjects more appropriate to approach for an interview, directly or through their carer, (for example: residential or nursing home residents; low visual acuity; poor written English; and likely to be made anxious by receiving a questionnaire). Non-responders were re-mailed after 4 weeks, those aged 80 and over were telephoned at the same time offering assistance. Non-responders whose names were not on the electoral register and who had not had any practice contact for the last 5 years were assumed to have moved and were excluded from the denominator.
Ethical approval was granted by St George' s Healthcare Trust Local Research Ethics Committee.
Dependent variable
The 15-item Geriatric Depression Scale (GDS15) was the outcome variable [24] . Scores for subjects with missing items were pro-rated if 8 or more items were answered (n = 330), otherwise treated as missing (n = 102). The cut-off > 5 was taken to indicate a high level of depressive symptoms, (sensitivity 78%, speciWcity 82% when validated against psychiatric interview in UK older people [25] ). Table 1 summarises details of questions asked and their sources. Our main measure of functional ability was the modiWed Townsend disability score, this has been validated in UK community populations of older people [26] . Questions covered conventional dimensions of support relevant to older people: availability of support; frequency of contact; existence of a conWdante; and satisfaction with support provided [27] . A question on household income [28] was included for the Wrst practice, but due to high levels of missing information (31%) and negative comments, was removed for the second practice. The health locus of control measure has been used successfully with community populations of older people in the United States [21, 23] and Switzerland [19] .
Independent variables
Analysis
Associations between high GDS15 scores and other factors were examined using multiple logistic regression. Initial adjustments were for age, sex and practice, with age Wtted in bands, as its effect was not linear. Further adjustments were then made for the effect of Townsend disability score, as disability has been shown to be of major importance in depression in older people (1) (2) (3) (4) (5) . Forward stepwise logistic regression was used to identify factors which remained signiWcant at P = 0.05, to include in a model. A limitation of this approach was that analyses were limited to those with complete data on all variables (n = 843). When we used the full dataset to assess the statistical signiWcance of all other variables after adjusting for the stepwise regression model, we identiWed two social variables which had strong effects, but which were not in the stepwise model. Further analysis indicated it was sufWcient to add one of these factors (occupational pension) to the previous model to form a Wnal model. The Wnal model was produced using a maximum dataset (n = 1210). The last column of Tables 2-4 shows the effect on variables of adjusting for all factors included in the Wnal model.
Results
Out of 2,843 subjects: 118 (4.2%) were excluded by GPs and district nurses for health reasons; 149 (5.2%) had dementia; 230 (8.1%) had moved, including questionnaires returned to sender, or had died; and 70 (2.5%) were neither on the electoral register nor had had any practice contact for the last 5 years. The response rate was thus 1704/2276 (74.9%). Included in the analysis were 85/1704 (4.9%) who lived in residential homes.
The total number of subjects analysed was 1602, as 102 subjects had missing GDS15 scores.
The percentage of subjects who scored > 5 on GDS15 was 23.8% (381/1602) and the percentage who scored > 10 was 4.8% (77/1602). The mean GDS15 score was 3.8, standard deviation 3.1, median score 3.0.
Increasing age and being female are associated with high GDS15 scores ( Table 2 ). The association with age disappears and the association with sex is weakened after adjusting for disability. Patients from the two practices differed in depression scores; this effect was not explained by differences in age, sex or disability. The practice effect was reduced when socio-economic factors were controlled for, but remained of borderline signiWcance. A comparison of those subjects from each practice, who returned their questionnaire between October and December showed similar differences in prevalence of high depression scores [25% (82/332) practice 1, 20% (90/445) practice 2]. Thus the practice difference is not due to seasonal differences. Table 2 . Associations between high Geriatric Depression Scale scores and demographic factors, measures of physical health and disability, health behaviours and health locus of control 1 Total n = 1602 for these analyses as 102 subjects had missing GDS15 scores. 2 Age adjusted odds ratios age was Wtted in 5 year age bands: 65-69; 70-74; 75-79; 80-84; 85 or more. 3 Final model includes following variables: age; sex; practice; Townsend disability score; general health; hearing impairment; loneliness; conXict in relationships; satisfaction with support from friends; frequency of telephone contact; internality; and occupational pension. 4 Alcohol use: Frequent = daily use; Occasional = weekly or monthly use; Never = not at all.
Variable
Total subjects n = 1602 Physical health, disability, individual chronic diseases and health behaviours
All measures of self-reported physical health impairments were associated with increased depression scores ( Table 2) . Controlling for the effect of disability reduced these associations, but they all remained signiWcant. Disability, poor general health and impaired hearing were all included in the Wnal model. We also examined the effect of individual chronic diseases (based on recall of a doctor diagnosis) on high depression scores (not shown in table). After adjusting for age, sex and practice, no associations with depression scores were seen for: heart attack (OR 1.1, 95% CI 0.7-1.7), high blood pressure (OR 0.9, 95% CI 0.7-1.2), asthma (OR 1.2, 95% CI 0.8-1.7), epilepsy (OR 1.0, 95% CI 0.3-4.0) and cancer (OR 1.1, 95% CI 0.8-1.8). However, signiWcantly higher depression scores were seen for subjects with a history of angina (OR 1.9, 95% CI 1.3-2.6), stroke (OR 2.5, 95% CI 1.7-3.9), diabetes (OR 1.7, 95% CI 1.2-2.6), chronic bronchitis (OR 2.6, 95% CI 1.6-4.2), arthritis (OR 1.5, 95% CI 1.2-2.0) and depression (OR 5.3, 95% CI 3.8-7.4). The disease score calculated by summing the number of these diseases (excluding depression) for each subject, showed a strong association with high depression scores. However, when the estimates both for individual diseases and for the disease score were adjusted for disability, these associations were removed, therefore neither any individual diseases nor total disease score were included in the Wnal model. Unsurprisingly, history of depression was strongly associated with high depression score but was not included in the Wnal model (data not shown).
There was no association between smoking and depression scores (Table 2) . Subjects who never drink alcohol had higher scores, this effect was reduced by adjustment for confounders.
Health locus of control (Table 2)
There was a weak positive association between a belief in chance and higher depression scores. Belief in both internality and powerful others was associated with lower scores, internality was selected into the Wnal model.
Social support and social networks (Table 3)
Marital status and living alone were associated with high depression scores, but these associations were lost when controlled for the confounding effect of age. Time alone, lack of a conWdante, and frequency of contact with friends were associated with high depression scores and remained so after initial adjustment for age, sex, practice and disability, but were not selected into the Wnal model. Loneliness, lack of telephone contact, dissatisfaction with support and conXict in relationships were all associated with high depression scores and included in the Wnal model.
Socio-economic factors (Table 4)
SigniWcant associations were found between high depression scores and all the socio-economic factors measured, in the predicted directions. Initial adjustment for potential confounders including disability, made little difference to the estimates. Both cutting back on spending and occupational pension remained signiWcant after adjusting for multiple factors selected by the forward stepwise regression. Occupational pension had the strongest effect and was included in the Wnal model. The best Wt model included the following factors: age; sex; practice; Townsend disability score; general health; hearing impairment; loneliness; relationship conXict; satisfaction with support; frequency of telephone contact; internality; and occupational pension.
Discussion
Statement of principal findings
Disability scores, physical health, social support, socioeconomic factors and health locus of control were all shown to be important predictors of high depression scores in these older people. The effects of social support, socioeconomic factors and health locus of control appeared independent of disability differences, (the odds ratios were little affected by adjustment suggesting that residual confounding is not an issue). All these measures were included in the Wnal model for predicting depression scores.
Strengths and weaknesses of the study
The main strengths of this study are the large sample size and breadth of investigation compared with other UK studies of depression in older people [1, 2, 4, 9, 10] , and that the Wndings for all the associations with depression were similar in both practices.
Our response rate of 75% is good, but community surveys of depression among older people have suggested that subjects with depression may be over-represented [29] , which may bias the prevalence of depression. However, it is much less likely that it will bias the relationship between GDS15 and other factors. This would require a differential response by other exposures dependent on their depression score.
We studied self-report depression symptoms rather than depression diagnoses. The GDS15 has been well validated [25] , and in identifying potentially depressed respondents it identiWes symptomatology which reliably predicts, but does not conWrm, the presence of a depressive disorder. However, the importance of self-report depressive symptoms should not be underestimated; evidence is accumulating that depressive symptoms in older people, even in the absence of a depressive syndrome (sub-syndromal depression) may signiWcantly impact on health and functioning [30] .
As our study is cross-sectional we cannot easily comment on the direction of causality between the associations demonstrated. Longitudinal studies conWrm that disablement is the prime cause of onset of depression in late life [4, 5] . We plan to follow-up this cohort of older people to look at the effect of changes in disability and social factors on change in depression scores over time.
Comparison of our findings with findings from other studies
Our mean score of 3.8 (median 3.0) on GDS15 was very similar to a study of UK GP attenders aged 65 and over (3.7, 3 .0) [25] .
Disability was a very strong predictor of depression scores, as has been shown by others [1-5, 11, 12] . Adjusting for disability weakened the association between sex and depression score and removed the association with age, conWrming Prince [1] . Practice differences in depression scores were not explained by a range of obvious confounding variables, including disability, socio-economic factors and season. After adjusting for disability, associations between measures of physical ill-health and depression remained, however, associations with speciWc chronic physical illnesses were removed. This is in line with previous research suggesting that it is the disability associated with illnesses, rather than illnesses per se, which are associated with depression [1, 4, 5, 12] . This highlights the importance of focusing on disability prevention in the management of chronic disease.
Strong associations were found between depression scores and all the social support measures. Satisfaction with support, conXict in relationships and self-reported loneliness are more subjective measures, more likely to be inXuenced by current mood. However, frequency of contact with friends and relatives and existence of a conWdante also showed associations, not lost after controlling for the effect of disability, and similar to Gospel Table 3 . Associations between high Geriatric Depression Scale scores and measures of social network and support 1 Age adjusted odds ratios age was Wtted in Wve year age bands: 65-69; 70-74; 75-79; 80-84; 85 or more. 2 Final model includes following variables: age; sex; practice; Townsend disability score; general health; hearing impairment; loneliness; conXict in relationships; satisfaction with support from friends; frequency of telephone contact; internality; and occupational pension.
Variable
Total number of subjects n = 1602 GDS15 score > 5 n (%) Oak Wndings [10] . The association with loneliness was especially strong. In the Gospel Oak study this was partly attributable to the loneliness measure contributing to the depression diagnostic scale, whereas in our study, the loneliness question was independent. Several social support measures were included in the Wnal model. We found signiWcant associations between high depression scores and most socio-economic measures, in the directions predicted, and independent of disability. These Wndings contrast with the few other studies in older people that have examined the potentially confounding effect of disability. No association between income and depression was found in a US study after adjusting for disability [15] , or in Gospel Oak, after adjusting for handicap [1] . However, the Gospel Oak study was limited because handicap included a measure of economic self-sufWciency, and it was undertaken in a single deprived area. That the effect of socio-economic factors on depression scores appeared not to be explained by disability, further supports the view that recent widening of inequalities in material standards of living in the United Kingdom pose a threat to health [31] . In our study the strongest socioeconomic predictor was having no occupational pension. This was not selected by forward stepwise regression on a reduced dataset, but its effects remained signiWcant after adjusting for factors identiWed by the stepwise analysis, thus it was included in the Wnal model. Income was also a strong predictor, but we only had data on this for one practice population.
Internal health locus of control was strongly associated with lower depression scores and was selected into the Wnal model; this builds on other studies which have shown associations between internal health locus of control and optimism [21] , positive affect [22] and high self-efWcacy [23] . A belief in chance was weakly predictive of higher depression scores, whereas a belief in powerful others (doctors/modern medicine) was protective, although not included in the Wnal model. We suggest that a belief in powerful others might be associated with help seeking behaviour for depression symptoms, therefore better recognition and treatment.
Study implications
Although we need to be cautious about drawing implications from a cross-sectional study, where the causal relationships cannot be disentangled, this study emphasises that a wide range of factors may inXuence depression symptomatology in older people. Measures to reduce depression in older people need to look broadly at physical health, disability, socio-economic factors, social support and psychological factors if they are going to be successful. This is reXected in results from treatment trials for depression in older people. Where trials have produced a positive effect this has been through multifaceted approaches involving psychological and social approaches [32] , rather than simply antidepressant medication. Similarly, the recent National Service Framework for Older People [33] stresses the importance of treating co-existing physical illness and enhancing social networks in the management of depression and of encouraging a multi-sectoral approach to promoting health and wellbeing in old age.
Future research
There are few UK longitudinal studies in older people which have detailed baseline measures and measures of change in all of these variables, as well as reliable outcome depression scores. We aim to follow-up this cohort of older people and look prospectively at factors associated with change in depression scores.
Key points
• Disability and lack of social support are established predictors of depression and depressive symptoms in older people.
• We showed that socio-economic factors and health locus of control are also independently associated with depressive symptoms in older people.
• Measures to reduce depressive symptoms in older people need to consider addressing all these factors to optimise success.
